Abstract: Prisoners throughout the world are at a greater risk of infectious diseases compared to communities outside. Hepatitis C (HCV), human immunodeficiency virus (HIV) and tuberculosis (TB) have attracted great attention because of their potential to cause great morbidity and mortality in prison populations.
INTRODUCTION
Several health problems confront inmates living in prisons all over the world and include both physical and mental illnesses. However, the advent of the AIDS epidemic some 30 or so years ago has added impetus to the realization that prisoners are at a greater risk of both HIV infection and closely associated infections. Although prisoners may be vulnerable to a wide variety of infections, hepatitis C (HCV), human immunodeficiency virus (HIV) and tuberculosis (TB) have received much attention because of their potential to cause great morbidity and mortality in prison populations.
Whatever the case maybe, prisons are not closed off worlds. Many people enter and leave prisons every day. These include prison staff, lawyers, social workers, health personnel, the clergy and prisoners' family members. Many prisoners themselves stay only a short period in prison and return to their families. It is estimated, for instance, that although the world wide prison population is over 9 million, the annual turnover is closer to 30 million [1] .
Given, this high movement of people into and out of prisons, the possibility of infections acquired in prison being transmitted outside is very high. Giving prisoners treatment for infectious diseases is good medical practice and provides public health benefits to the wider community. Measures to address the highly infectious conditions in prisons are therefore needed and needed urgently. This paper considers the challenge of infectious diseases in prisons in low and middle income countries (LMICs), regions of the world already burdened with high morbidity and mortality of infectious diseases. The World Bank [2] , classifies LMICs as countries with an income of USD 975 or less to USD 11, 905 . From this definition, most LMICs are in Africa, Eastern Europe and Asia, Latin America and the Caribbean. These countries are sometimes also referred to as "developing countries ".
WHY ARE PRISONS CONDUCIVE TO INFECTIOUS DISEASES?
There are several factors that contribute to the highly infectious environment in prisons. However, the following appear to play a very important role: 1) poor health systems; 2) overcrowding and congestion; 3) demographic characteristics of prisoners themselves; 4) security vs public health concerns and 5) lack of public empathy for prisoners.
Poor Health Systems
Although it is generally agreed by public health authorities globally that inmates in prisons and other correctional facilities are entitled to the same level of preventive measures available in the community [3] , it is now recognized that prisoners in many countries are given less protection against infectious diseases compared to services available outside prison [4] . Furthermore, whereas Principle 9 of the United Nations Basic Principles for the Treatment of Prisoners calls for equivalence of health care between that provided for prisoners and that available in each country without discrimination [5] , several reports lament the poor quality of health care in prisons throughout the world [6] [7] [8] .
Overcrowding and Poor Living Conditions
In addition to having weak health systems, many prisons throughout the world are overcrowded, have poor living conditions and often inmates are offered diets of limited nutritional value. Infections, especially airborne diseases such as tuberculosis, thrive best in overcrowded and unhygienic environment. Similarly, poor nutrition will contribute greatly to the vulnerability of individuals exposed to infective agents.
Of the total of 9.8 million people held in prisons on a daily basis world wide in 2008, the largest population of prisoners in the LMICs were in China (1.5 million) and 0.89 million in Russia [1] . However, whatever the prison population could be in any individual country, most prisoners in LMICs were often kept in facilities with very limited holding capacity and often with poor sanitation and hygiene.
Many reports have alluded to overcrowding and poor living conditions affecting most of the world's prisons. A report by the Asian Human Rights Watch [9] , laments the poor living conditions for prisoners in India, Sri Lanka, Afghanistan, Thailand and Hong Kong. In Brazil it is reported that many prisons keep two to five times more prisoners than they were meant to [10] , while in Venezuela, the country's prisons kept over 24, 000 prisoners in facilities meant for 15, 000 [11] .
A report from South Africa, decries the situation where 160,000 prisoners were kept in cells with a holding capacity of 114,000, a finding that led to the country's Auditor General to rebuke the correctional services for violating the law [12] . In Zambia, the population in the country's prisons was 14,500 in 2004 against a capacity of 8,000 [13] . The major prison in the capital city, Lusaka had 1,600 inmates in facilities meant for just 260 people.
Across the Zambian border in Malawi, it was reported that in June 2009 alone, over 100 prisoners died at the Chichiri Prison, in the commercial city of Blantyre due to diseases brought about by overcrowding and the poor living conditions in many of the country's prisons [14] .
Socio Demographic Characteristics of Prisoners
Prisons are full of young people with a background of high risk behavior prior to incarceration. In most countries prisoners come from the poor, uneducated and disadvantaged communities and are therefore more likely to be at risk of infectious diseases. In studies in Zambian prisons, a history of multiple sexual partners was highly associated with having HIV infection [15] while a large number of prisoners in Eastern European prisons and the Far East are in custody for injecting drugs [16] .
Security vs Public Health Concerns
In general, prisons are high security institutions and this means that the needs of maintaining security may frequently appear to be more pressing and could at times be in conflict with genuine public health needs. For instance, whereas the isolation of a prisoner with a highly infectious disease might be considered urgent and a normal public health consideration, many a prison administrator would mull over the implication of the decision security wise.
Additionally, because of the same fears, the flow of people with expertise in infection control into and out of prisons may not be as easy as for instance the ease with which they gain access to other public institutions.
Then there is the legal problem posed by some of the risk behaviors that may cause the transmission of infectious diseases in prisons. In many countries, sex between people of the same gender, let alone homosexuality is a criminal offence and offenders could be sentenced to five years or more in jail [17] . In these circumstances prison authorities and indeed inmates themselves have found it difficult to deal with this subject and sometimes discussion on this matter may be seen as condoning illegal acts.
The use of intravenous drugs is another difficult issue [18] . Although it is well known that drugs are consumed in prisons, drug use is illegal and once discovered it is usually met with disciplinary measures, not public health measures.
Lack of Public Empathy for Prison Programs
From time immemorial prisoners have had a very low status in society and the general belief by most people is that prisoners are sent to jail to be punished for offending society [19] . Therefore initiatives that appear to assist prisoners are not readily supported. This has meant that even within prison establishments themselves, allocating funds for the welfare of prisoners is often a low priority.
PREVALENCE OF INFECTIOUS DISEASES IN PRISONS
Despite the fact that prisons are acknowledged as institutions with a high burden of infectious diseases, data on the extent and magnitude of these infections is to a large extent unavailable and often incomplete. Well documented information on prevalence rates of infectious diseases in prisons have therefore come mainly from studies conducted in developed countries. Three infections in particular, hepatitis C (HCV), human immunodeficiency virus (HIV) and tuberculosis (TB) have the potential to cause severe morbidity and mortality in prisons.
Hepatitis C
Hepatitis C (HCV) is transmitted through blood or blood products. It is therefore common in individuals who inject drugs, those who practice tattooing and in those who engage in other blood letting rituals such as blood brotherhood initiation ceremonies. This epidemiological picture suggests that prisons are fertile grounds for the spread of HCV due to the presence of these high risk behaviors in prison populations.
The World Health Organization (WHO) estimates that 3% of the world's population is infected with HCV but in prisons the prevalence is much higher, from the 4% found in a study in Indian prisons [18] , to equally high prevalence reported in Iran [20, 21] , Brazil [22] , Ghana [23] and Nigeria [24] where 12.3% of inmates had HCV infection.
Human Immunodeficiency Virus (HIV)
The prevalence of HIV infection in prisons varies from country to country but it is often much higher than that found in communities outside. The high rates of HIV infection in prisons appear to be fuelled by several factors including large numbers of incarcerated IDUs, male to male sex which maybe consensual or forced, blood letting incidences such as initiation ceremonies (blood brotherhood), tattooing and sharing of contaminated razor blades.
A recent review of HIV prevalence in 152 LMICs found information on HIV prevalence in only 75 (50%) of these countries. The authors report that HIV prevalence was greater than 10% in prisons in 20 countries and evidence for HIV transmission in prison was found in seven countries [25] .
In Zambia, an HIV prevalence rate of 27% was reported in 2001, a prevalence rate much higher than the then national average of 19% [15] . Male to male sex and tattooing were identified as risk behaviors for HIV transmission in the country's prisons. Other sub Saharan countries report similarly high HIV prevalence in prisons: Burkina Faso, 11%; Cameroon, 12%; Cote d' I voire, a study in the main prison facility in Abidjan reported a prevalence of 27.54% compared to 12-14.2% in the urban areas of the country; Rwanda 14%; South Africa 45% and Tanzania, 6% [16] .
In the Russian Federation, 4% of prisoners were living with HIV and AIDS, while in Vietnam and Indonesia, the HIV infection rate was 28% and 15% respectively [18] . In Brazil and Cuba, prevalence rates in prisons were 15 % and 26% respectively (ibid).
Tuberculosis
The World Health Organization (WHO) reports that the rates of TB infection in prisons are much higher than in the communities outside prison and adds that the rate multi drug resistant (MDR TB) has risen considerably in LMICs notably in the former Soviet Union, East Asia and Sub Saharan Africa [26] .
Although data is limited, some reports suggest that TB infection rates in prison may be up to 100 times more common in prison than outside prison and up to a quarter of any country's TB cases may be found in prison. The International Red Cross reports that the rate of TB infection in Kyrgyzstan prisons was 40 times that in the civilian population while in Peru, the TB infection rate in prison was 49 times that outside prison [27, 28] .
In sub Saharan Africa TB infection rates are equally high in prisons. In Botswana, 3,797/100,000 [29] , Malawi 1,100/100,000 [30] and Zambia a large national survey found the TB infection rate of 4,000/100,000 people [31] .
STRATEGIES FOR PREVENTING INFECTIOUS DISEASES IN PRISONS
For any intervention to be successful, it must be appropriate and relevant to the socio cultural situation existing in the target community or society. This being the case, it is clear that for prisons, the complex moral, cultural and legal issues need careful consideration in order to develop successful programmes against infectious diseases. This paper has argued that the main factors responsible for the high disease burden in prisons are overcrowding and congestion, the poor health care system, the security concerns vs public health needs, the socio demographic characteristics of prisoners and the lack of public empathy for prison programs.
Given these problems what then is the way forward? Despite the magnitude of the problems, there is a lot that can be done to minimize the threat of infectious diseases in prisons.
Decongestion of Prisons
It is perhaps important first of all to understand the nature and role of prisons in society.
The main function of prisons worldwide is to provide safe custody and correction to those who have offended society. A review of the criminal justice system in many countries would go a long way in mitigating the impact of HCV, HIV and TB in prisons. Overcrowding is a direct product of the use of custodial sentences to punish offenders. In many countries up to a third of a country's prison population [32] could be prisoners awaiting trial. Is it not possible therefore to consider alternative forms of punishment in view of the great health problems in prisons?
Non-custodial sentences such as giving offenders the option to pay fines, serve their communities at no fee and a more generous use of the parole system could all assist to decongest prisons. The judiciary has a critical role to play here as the faster dispensation of justice could go a long way in reducing the crowded environment in prisons. In some countries such as Zambia, there has been an attempt to decongest prisons by using open-air prisons [13] . This has eased the problem in some ways but the major prisons remain overcrowded.
Link Prison Health to Public Health
In order to respond to the threat of infectious diseases in prisons, it is imperative that prison health be linked to the comprehensive systems of national health services. In many countries there was an attempt to develop separate health services for prisons in order to maintain the security nature of prisons. The end result has been a poor quality of health care in the latter.
Under this consideration therefore, access to public health measures readily available in outside prisons for the prevention of infectious disease must be strengthened. For instance, in many countries, the various Prisons Acts prescribe the mandatory requirement for new entrants to undergo comprehensive medical examination. Sadly in many LMCIs this is often not possible and inmates with undiagnosed infections could be the foci of new infections inside.
Routine microscopy and chest radiography for those with medical histories suggestive of tuberculosis could reduce considerably the incidence of tuberculosis in prisons while the availability of voluntary counseling and testing for HIV and other sexually transmitted infections would assist in identifying those requiring treatment at the earliest possible opportunity. Similarly, immunization against hepatitis should be available in all prisons.
As prisoners ultimately, go back to their communities, any strengthening of the quality of care in prisons will in the end promote public health. The linkage could also assist in the follow up of patients and their treatments thus avoiding the dangers of multiple drug resistant (MDR) TB.
Sexual activity is common in sub Saharan African prisons, but very few countries distribute condoms as it is believed that condom availability in prisons would promote illegal activities [33] . However as condoms have been shown, in several studies to reduce the transmission of sexually transmitted diseases, their introduction in prisons must be considered.
For inmates with a background of IDU, several options exist and include providing the means to clean injecting equipment, use of household bleach, needle exchange programmes, psychosocial support, substitution therapy such as methadone treatment programme, provision of condoms to prevent onward transmission of HIV and encouraging the creation of a non repressive environment for drug users. These measures have been termed harm reduction and have been shown to reduce considerably the risk of transmission through contaminated needles and syringes in some European prisons [34] .
Above all, health education programmes for both inmates and staff must be intensified in all prisons in LMICs. In a situation where a climate of fear exists it is imperative for prison authorities and indeed public health experts to provide as much as possible, information and knowledge on infectious diseases and measures to reduce the threat of contacting diseases.
CONCLUSION
Prisoners go to jail to be punished for offending society and not to get infectious diseases. Denying them health care of a standard equivalent to that found outside jail is a denial of their fundamental human rights. Additionally, the spread of infectious diseases in any community cannot be effectively controlled when in that community a focus of high infection is always present -the threat of infectious diseases spreading from prisons to the communities outside needs to be addressed urgently.
The lack of up to date data on the burden of infectious diseases in LMICs is another area requiring attention before evidence based interventions is developed. In the interim decreasing prison crowding and providing screening for HIV, STD's, and active TB would greatly improve healthcare and reduce the burden of infectious diseases. For individuals with symptoms consistent with active TB, chest radiography and sputum microscopy would be an important addition. Immunization against hepatitis B and harm reduction has the potential to further decrease spread of infectious diseases.
Public health and the provisions of healthcare within the criminal justice system is an important priority. Improving health within prisons will subsequently improve health within the community since most incarcerated individuals are released into the community.
